The tetanus neurotoxin-sensitive and insensitive routes to and from the plasma membrane: fast and slow pathways?
Intracellular membrane trafficking in eukaryotes involves the budding of vesicles from a donor compartment, their translocation, and subsequent fusion with a target membrane. This last step has been shown to involve SNARE proteins, classified into two categories, vesicular (v)-SNAREs and target (t)-SNAREs. It is the pairing of v- and t-SNAREs that is responsible for bringing the lipid bilayers together for membrane fusion. Key to the discovery of SNAREs is the sensitivity of their neuronal synaptic prototypes, which mediate the release of neurotransmitters, to clostridial neurotoxins. In this review, we focus on tetanus neurotoxin-sensitive and tetanus neurotoxin-insensitive v-SNAREs, in particular synaptobrevin and cellubrevin, both tetanus neurotoxin-sensitive and Tetanus neurotoxin-Insensitive Vesicle-Associated Membrane Protein (TI-VAMP, also called VAMP7). The brevins are characterized by an RD sequence in the middle of their SNARE motif whereas TI-VAMP has an RG sequence. These two categories of exocytic v-SNAREs define two important routes to and from the plasma membrane: one sensitive, the other insensitive to tetanus neurotoxin. We also discuss the central role of the endosomal system that could be considered, as already suggested for Rab proteins, as a mosaic of v-SNAREs, thus raising the question of whether or not these two routes can merge, and if so, how and where.